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Reviewing the Effects of Human-Induced Limb Damage in Crabs
Jacob B. Spencer, Blaine D. Griffen
Brigham Young University College of Life Sciences

Introduction

Feeding & Competition

Results (continued)
Mortality

Limb damage in crabs comes in various forms, each with unique consequences.
Brachyuran crabs shed limbs as a defensive reflex, with natural breakage
occurring along a plane, otherwise known as autotomy. In addition to autotomy,
crabs commonly lose limbs due to fishing practices such as declawing. In many
areas, taking the limbs and releasing the crab is a common practice. The logic is
that the populations won’t decline if the crab is put back. Other practices such
as nicking, or cutting the main claw tendon, are used to restrict claw movement.
Various effects of these fishery practices have been documented and quantified
in a variety of species. The focus of this research is to present a review of the
effects of limb loss and damage in Brachyuran crabs. This review can be used by
researchers and wildlife managers for reference regarding limb loss, particularly
manual claw removal, of various crab species.
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1 Claw Removed

Feeding & Competition Highlights
In Menippe spp., claw loss doesn’t affect ingestion efficiency and walking
legs are used more in food manipulation than major and minor claws
In C. borealis, food consumption decreases as more claws are removed
In C. magister, wounded crabs are equally capable of obtaining, holding,
and eating food compared to intact crabs
In H. sanguineus, number of missing limbs corresponds with a decrease in
mass of food in gut, with gender and body size playing a role
Limb loss has no effect on amount of food consumed or energy storage in
Aratus pisonii, but diet quality decreases with limb loss (gut width)

2 Claws Removed

Treatment
Figure 4. A synthesis of mortality rates from 7 different studies representing
mortality percentages of crabs subject to different treatments
(Carloni & Goldstein, 2016)
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Figure 2. Flowchart describing the research process.
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Mortality Highlights
In general, claw loss increases mortality rates. This occurs in Menippe spp.,
with number of claws removed corresponding to higher mortality rates in
M. mercenaria.
In Cancer borealis, the same pattern is observed
In Portunus pelagicus, mortality trends increase with injury severity, with
higher mortality rates occurring in crabs with unsealed wounds
In a similar vein, pulling limbs off in Ranina ranina increases mortality
significantly compared to cutting limbs off. In M. mercenaria, mortality rates
increase when the body cavity is exposed after claw loss
Declawing has a greater effect on crab mortality than autotomy
Temperature exacerbates the effects of claw loss on mortality
Temperature also exacerbates nicking mortality in Cancer pagurus

Physiology
• Initial literature searches with broad search terms to collect articles that
measure human impacts on crabs
• Isolate articles dealing with limb loss, or any form of limb damage potentially
caused by humans, specific literature searches to collect additional articles
• Data extraction and consolidation of quantifiable variables: mortality,
physiology, feeding, competition
• Synthesis and presentation of variables for reference by interested parties

Figure 5. Image depicting nicking of brown crab
Cancer pagurus (Johnson et al., 2016)

•

Figure 3. Flowchart depicting patterns observed
among limb loss studies

Note: due to space constraints, only the main highlights are presented in this poster

• Claw loss decreases ability of invasive C. maenas to consume oysters, but
not soft-shelled clams
• Since C. maenas always grabs the mussel first, the ability of C. irroratus in
doing so is not affected by claw loss
• Chela loss affects C. irroratus ability to hold a mussel in cold water
• Chela loss doesn’t affect shelter or contest ability of C. maenas and C.
irroratus

Reproduction
• Missing limbs has no effect on reproductive effort in H. sanguineus
• Missing limbs has detrimental impacts on reproduction in A. pisonii, but
doesn’t inhibit it altogether (reduction of clutch size and mass of ovaries)

Conclusions

Results

General trends: limb damage,
especially claw removal, impacts
crab mortality, physiology,
feeding/competition, and
reproduction, with implications for
ecosystems and human wellbeing.

Figure 6. The invasive C. maenas (left) and C. irroratus (Bachland 2021)
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Physiology Highlights
Declawing affects physiology more than autotomy, as observed in C.
pagurus
In Menippe spp., claw loss increases respiration rates
Hemolymph Properties
Claw loss and nicking increase the stress hormone lactate in C. borealis
and C. pagurus
Presence of a conspecific exacerbates lactose increase in C. pagurus
In P. pelagicus, injury reduces protein and calcium, increases Mg and
leads to longer blood clotting time
In C. pagurus, declawing increases glucose levels
Nicking decreases pH, increases phenoloxidase (PO) and refractive index
(protein) values, and increases number of pathologies and amount of
wound necrosis
Missing limbs has no effect on energy storage in Hemigrapsus sanguineus

• Significant increases in mortality due to claw removal: greater mortality
with more claws removed, temperature increase (climate change)
exacerbates mortality from claw removal, claw removal has a greater
effect on mortality than autotomy
• Significant effects of claw removal and nicking on crab physiology:
respiration, haemolymph lactate, phenoloxidase, protein, glucose, pH,
necrosis and pathologies
• Significant and non-significant effects of claw removal on crab feeding,
including intraspecific and interspecific competition (invasive species):
food consumption levels and type
• Effects of limb loss on crab reproduction, including reduction of clutch
size and ovary mass
• A need to monitor fishing practices, such as declawing, for
environmental and economical stability: advantage against invasive
species, ecosystem balance, maintainance of stable population numbers
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